Planktonic foraminifers from DSDP Site 586 on Leg 89 and Sites 587-594 on Leg 90, cored by the Glomar Challenger from the equator to subantarctic waters of the southwest Pacific, are recorded. Five zonal schemes were used because of latitudinal changes in faunal assemblages and these are discussed; inter site correlation was established by selected datum species. Major epoch boundaries were normally marked by the following species: Pliocene/Pleistocene, the appearance of Globorotalia truncatulinoides; Miocene/Pliocene, appearance of G. tumida in the north and the extinction of G. conomiozea in the south; Oligocene/Miocene, the appearance of Globoquadrina dehiscens at 586, 588, and 593; Eocene/Oligocene, at the extinction of Globigerinatheka index.
INTRODUCTION
During December 1982 and January 1983, Deep Sea Drilling Project Leg 90 recovered more than 3700 m of sediment cores from eight sites in a traverse by the Glomar Challenger from the tropics to the sub-Antarctic (Fig. 1, Table 1 ). Leg 90 sites were located in all the major surface-water masses between the tropics and the sub-Antarctic in order to compare and be able to correlate Cenozoic faunas across a wide range of latitudes from the equator to latitude 45°S. The cores were recovered from uncomplicated calcareous oozes and chalks of late Eocene-Pleistocene age, in relatively shallow wa- ZONAL SCHEMES Zonal schemes are empirical and their identification is dependent on the paleogeographic limitations of zonal markers in the Cenozoic. Consequently, five main zonal schemes were employed. The tropical zonal scheme was used for Hole 586B (N22-N17a), drilled by leg 89; the warm subtropical zonal scheme was used at Sites 587, 588, 589, and 590; the cool subtropical scheme at Sites 591 and 592; the temperate scheme at Site 593 and the subantarctic scheme at Site 594. Figure 2 shows four zonal schemes and the intersite datums used for correlation from the warm subtropical to subantarctic sites; the zonal markers and zonal schemes for the tropical to subantarctic sites are shown in Tables 2-6. The latitudinal distribution of zonal markers and major boundary markers is shown later in Figure 3 and Table 7 , the biostratigraphic details of Jenkinsina samwelli and Chiloguembelina cubensis at sites around Antarctica in Figure 4 , and some unconformities in the Tasman Sea in Figure 5 . The zonal schemes are based on the stratigraphic distribution of species at Sites 586-594; the essential data are shown in Tables 8-16 , later.
Tropical
The zonal scheme (Table 2 ) is similar to that of Srinivasan and Kennett (1981a, b) for Site 586 (N22-N17A). The top of Zone N19, however, could not be recognized in terms of Banner and Blow's zonal scheme. We have, therefore, included both Zones N19 and N20 within a zonal unit N19-N20 (Banner and Blow, 1965) .
Warm Subtropical
The zonal scheme (Table 3 ) is similar to that of Kennett (1973) and Srinivasan and Kennett (1981a, b) for Site 208, but the following zones were not recognized: Globorotαliα conomiozeα Zone, Globigerina nepenthes Zone, and Globorotalia peripheroacuta Zone.
The G. plesiotumida Zone and the G. margaritae Zone have been used instead of both the G. conomiozea Zone and the Globigerina nepenthes Zone because of the late appearance of Globorotalia conomiozea. An added complication was that at Site 588, G. conomiozea had a squar- er outline in peripheral view when compared with typical forms (see taxonomic notes). The G. fohsi s.l. Zone was used because it was difficult consistently to identify keeled Globorotalia fohsi in the upper part of the G. fohsi s.l. Zone at Site 588. The G. fohsi s.l. Zone is equivalent to the upper part of the Orbulina suturalis Zone of Kennett (1973) and to both the G. fohsi s.l. Zone and the G. peripheroacuta Zone of Srinivasan and Kennett (1981a, b) .
Cool Subtropical
The main difference between the cool and warm subtropical zonal schemes is the recognition of the late Miocene zones that are noted in Table 4 . The cool subtropical zonal scheme is a modification of that used by Kennett (1973) and by Srinivasan and Kennett (1981a, b) .
Temperate
Compared with the cool subtropical zonal scheme of Sites 591 and 592 the temperate scheme at 593 has been modified to account for the absence or paucity of some warmer-water zonal markers. Thus the Globorotalia tosaensis Zone and the G. truncatulinoides/G. tosaensis Zone are not recognized because of the low numbers of Globorotalia tosaensis; similarly because of the low numbers of Neogloboquadrina continuosa, the upper boundary of the Neogloboquadrina continuosa Zone was re- -G. puncticulata I.A.
-G. conomiozea I.A.
-Globoquadrina dehiscens Ext.
-Globorotalia mayeri Ext.
-Globorotalia peripheroacuta Ext -G. peripheroacuta I.A.
-O. suturalis I.A.
-P. glomerosa curva I.A.
-G. miozea I.A.
-G. trilobus I.A.
-G. connecta I.A.
-G. woodi I.A.
-G. dehiscens I.A.
-Globigerina angiporoides Ext.
-Globigerina brevis Ext.
-G. brevis I.A.
-Globorotalia aculeata Ext. Table 6 . Subantarctic zonal scheme with zonal markers.
defined on the extinction of Globoquadrina dehiscens. The zones and zonal markers are shown in Table 5 . This zonal scheme is similar to that developed onshore in southeast Australia and New Zealand (Jenkins, 1960 (Jenkins, , 1966b (Jenkins, , 1967 and on DSDP Leg 29 (Jenkins, 1975) .
Subantarctic
Site 594 is located in subantarctic waters and the cooler waters in the Miocene to Pleistocene have affected the distribution of some of the taxa. Thus the initial appearance of Globorotalia truncatuHnoides is within the late Pleistocene and the Orbulina suturalis Zone and the Globigerinoides trilobus Zone could not be identified because of the absence of zonal markers. The zonal scheme used for Site 594 (Table 6 ) is a modification of that used onshore in New Zealand (Jenkins, 1966a (Jenkins, , 1967 and that developed on DSDP Leg 29 (Jenkins, 1975) .
Zonal Markers
The intersite zonal markers used for correlation are shown in Figure 3 . From a comparison with other mi- cropaleontological data it can be seen that some are diachronous. For example, the initial appearances of the following species at the sites noted are later than at other sites: Globorotαliα truncαtulinoides at Site 594, G. inflαtα at Site 587, G. conomiozeα at Site 588, and possibly G. tumidα at Site 587. Unfortunately, the degree of diachrony of these and other taxa is not well documented because good paleomagnetic stratigraphy was not obtained.
MAJOR BOUNDARIES
The planktonic foraminiferal species used to identify the major boundaries from the late Eocene through to the Pleistocene are shown in Table 7 .
Pliocene/Pleistocene Boundary
At Sites 586-592 the first evolutionary appearance of Globorotαliα truncαtulinoides was used with some con- fidence because its immediate ancestor G. tosaensis was present at these sites. Because of the low numbers of G. tosaensis at Site 593 and total absence of this species at 594, the first appearance of G. truncatulinoides could not be used to mark the Pliocene/Pleistocene boundary.
Miocene/Pliocene Boundary
At the tropical Sites 586 and 587 the first appearance of Globorotalia tumida was used, but further south, because this species became rare and then was not present, the extinction of G. conomiozea was used instead. This latter extinction is probably diachronous between sites.
Oligocene/Miocene Boundary
The first appearance of Globoquadrina dehiscens was used at Sites 586, 588, and 593. Srinivasan and Kennett (1983) have suggested that the first appearance of G. dehiscens can be used to mark the boundary in the southwest Pacific; this follows the work of Jenkins (1966b Jenkins ( , 1971 in New Zealand. Srinivasan and Kennett (1983) have also suggested that the first appearance of G. dehiscens is isochronous in the North Atlantic and Pacific but Jenkins (1973 Jenkins ( , 1981 has argued that its first appearance is diachronous when plotted from the highmid latitudes to low-latitude areas. It had been hoped that this problem could be resolved on the Leg 90 northsouth traverse by comparing the taxonomic appearances at the various sites with the paleomagnetic record; unfortunately the intensities of magnetization were too low to produce a good paleomagnetic record.
Eocene/Oligocene Boundary
The extinction datum used for Globigerinatheka index follows the original work of Finlay (1939) , Hornibrook (1958) , and Jenkins (1963 Jenkins ( , 1966a in New Zealand. It is probable that the extinction of this species is not too diachronous within the latitudinal belt 55°-35°S, but the extension of this event into the low latitudes will probably prove to be diachronous.
The species used to position the intraepoch boundaries are also shown in Table 7 .
INITIATION OF THE CIRCUM-ANTARCTIC CURRENT
From the faunal evidence of planktonic foraminifers, the Circum-Antarctic Current began about 30 Ma ago (Jenkins, 1974 (Jenkins, , 1978a . An aid in dating this event was the documentation of Jenkinsina samwelli, and further evidence of its distribution has come from Site 593.
J. samwelli lived in the Austral Gulf between Antarctica and Australia from the earliest Oligocene to late Oligocene, according to the evidence from South Australia (Lindsay, 1969) (Fig. 4, [1] ). At this time Antarctica was joined to Australia at the Tasman Rise and the only outlet of the Austral Gulf was toward the Indian Ocean. In the earlier part of the late Oligocene {Globigerina euapertura Zone), /. samwelli migrated eastward into the southwest Pacific with the parting of Australia and Antarctica; it migrated at least as far as the Campbell Plateau (Site 276), into marine incursions onto the South Island of New Zealand, and through Drake Passage to Site 360. As a result of Leg 90 the northern limit of J. samwelli can now be extended to latitude 40°30.47'S, because it was found at Site 593. In these areas J. samwelli lived for only a very brief interval (
The ranges and extinctions of Chiloguembelina cubensis and J. samwelli are shown in Figure 4 . The estimated age of 30 Ma for the beginning of the CircumAntarctic Current and opening of Drake Passage is based on Berggren's (1972) date for the extinction of C. cubensis, 28.8-31.2 ±1.5 Ma, because it approximates the extinction of /. samwelli, which happened soon after the current began.
UNCONFORMITIES
The oldest rocks below the unconformity at Site 592 are in the upper Globigerina angiporoides Zone of the Oligocene and the overlying rocks are in the lower Miocene Globigerinoides trilobus Zone. The probable cause of this and similarly aged unconformities in the Tasman Sea was the initiation of the Circum-Antarctic Current about 30 Ma ago. Some of the Tasman Sea unconformities are shown in Figure 5 and the ones formed by the bottom water of the Circum-Antarctic Current include those at Sites 209, 588, 207, and 592. The dating of the rocks above and below the unconformities at Sites 210 and 206 needs to be checked.
TAXONOMIC NOTES
In the recent publication by Kennett and Srinivasan (1983) , most of the Neogene planktonic foraminiferal species of the southwestern Pacific have been illustrated by a Scanning Electron Microscope (SEM). Previously, mainly hand-drawn illustrations were available (Jenkins, 1966a (Jenkins, , 1967 (Jenkins, , 1971 . In this report most of the Paleogene species have been illustrated, plus a few from the Neogene which are of special interest (Plates 1-5), and the identified species from each of the Sites 586-594 are recorded in Tables 8-16 . Specimens illustrated on Plates 1-5 have been deposited at the U.S. National Museum, Smithsonian Institute, Washington, D.C. Catapsydrax cf. echinatus Bolli (Plate 1, Fig. 1 ). Bolli, 1957a, p. 165, pi. 37, figs. 2a-5b . The illustrated specimen is not very spiny like C. echinatus but it is referred to this species because of its small size and the few spines which can be seen on the final chamber; the bulla is small and smooth.
International units
Eocene u.
South Australia
35°15.67'S 138°26.84'E (after Ludbrook, 1963; Lindsay, 1969) ( 1 Cret. Table 8B . Occurrences of planktonic foraminifers in selected samples of Hole 586B, Sections 5-2 through 8-4.
Epoch Zone
Core-Section (interval in cm) 5-2, 5-2, 5-3, 5-4, 5-5, 5-6, 6-1, 6-1, 6-2, 6-2, 6-3, 6-3, 6-4, 6-4, 6-5, 6-5, 6-6, 6-6, 6-6, 7-1, 7-2, 7-3, 7-4, 7-5, x cf.
Note: R = reworked.
s Table 8C . Occurrences of planktonic foraminifers in selected samples of Hole 586B, Sections 8-5 through 15-3. s   26   25  17  18  21  21  21  21  21  21  26  27  27  27  27  23  23  20  20  20  20   27  27  27  25  25  25  24  25  24 1 31  31  26  26  27  26  27   25  25  24  25  23  23  23  25  29  29  25  27  22  27  23  23  22  21  21  21  21  22  21  21  20  20  20  20  19 Plate 1, Fig. 2) . Guembelina cubensis Palmer, 1934, p. 73, text-figs. 1-6 . The extinction of C. cubensis appears to be a good marker in the southwest Pacific about 30 Ma ago and was first used by Jenkins and Orr (1972) to subdivide the Globorotalia opima Zone in the central Pacific. Globanomalina micra (Cole) (Plate 1, Fig. 3) . Nonion micros Cole, 1927, p. 22, pi. 5, fig. 12 . At site 592, G. micra became extinct before Globigerinatheka index; this site differs from Site 593 and from New Zealand (Jenkins, 1971) , where its extinction was slightly later than that of G. index. Globigerina ampliapertura Bolli (Plate 1, Fig. 4) . Bolli, 1957b, p. 108, pi. 22, figs. 4a-7b . Globigerina angiporoides Hornibrook (Plate 1, Fig. 5) . Hornibrook, 1965, p. 834, figs. 1, 2 . The extinction of G. angiporoides in the early Oligocene is thought to be a good regional marker in the southwest Pacific; prior to its extinction there are large populations of the species. Globigerina angulisuturalis Bolli (Plate 1, Fig. 6 ). Globigerina ciperoensis angulisuturalis Bolli, 1957b, p. 109, pi. 22, fig. lla-c . This distinctive species is common in the more northern Site 588 and was found at Site 593; it is rare in New Zealand at its southernmost limit. Globigerina brevis Jenkins (Plate 1, Fig. 7) . Jenkins, 1966a Jenkins, , p. 1100 . The distinctive feature of G. brevis is the deepcut sutures on the umbilical side. Globigerina euapertura Jenkins (Plate 1, Fig. 8) . Jenkins, 1960, p. 351, pi. 1, fig. 8a -c. G. euapertura is distinguished from G. ampliapertura in having a more umbilical and lower-arched aperture; G. praesepsis Blow is a junior synonym of G. euapertura. Globigerina labiacrassata Jenkins (Plate 1, Fig. 9 ). Jenkins, 1966a Jenkins, , p. 1102 . The illustrated specimen has the distinctive thick lip but the general morphology of the test resembles that of G. euapertura, its probable ancestor. Globigerina linaperta Finlay (Plate 1, Fig. 10) fig. 13 ) shows the thin-walled "Globigerina" stage. Globigerinatheka semiinvoluta (Kiejzer) (Plate 2, Fig. 1 ). Globigerinoides semiinvolutus Keijzer, 1945, p. 206, pi. 4, fig. 58a -e. This is a relatively short-ranging species which has also been described and figured from the late Eocene of New Zealand (Jenkins, 1971) . Globigerinoides inusitatus Jenkins (Plate 2, Fig. 2) . Jenkins, 1966a Jenkins, , p. 1108 fig. 9 , nos. 72-80. G. inusitatus is exceedingly rare and has only been recorded from the Globigerina euapertura-Globoquadrina dehiscens zones of New Zealand (Jenkins, 1971) . The illustrated specimen has a low arched umbilical aperture and another which is lipped and can be seen on the left side of the specimen. G. inusitatus is distinguished from G. primordius by its rather irregular shape and rimmed aperture on the spiral side. Globigerinoides tyrrhenicus Borsetti and Cati (Plate 2, Fig. 3 ). Borsetti and Cati, 1974, pp. 357, 358 . The southwest Pacific specimens are fragile, and one distinctive feature, even in the broken specimens, is the spiny nature of the juvenile forms. Well-preserved specimens of G. tyrrhenicus were found at Sites 590 and 591. Globorotalia aculeata Jenkins (Plate 2, Fig. 4) . Globorotalia inconspicua aculeata Jenkins, 1966a Jenkins, , p. 1118 . This species has a widespread distribution in the southwest Pacific, southern United States, and Europe; work is in progress with D. Curry to establish its relationship to Globorotalia danvillensis (Howe) , which is probably a senior synonym. Globorotalia conica Jenkins (Plate 2, Figs. 5-7) . Jenkins, 1960, p. 358, pi. 4, fig. 4a -c. This species was originally described from the middle Miocene of southeast Australia and subsequently recorded from a similar level in New Zealand (Jenkins, 1971) . On Leg 29 it was recorded at Sites 278, 279, and 281 and was used at subantarctic Site 278 as a zonal marker in the middle Miocene (Jenkins, 1975) ; it is also used at the Leg 90 Site 594 as a zonal marker in the lower middle Miocene.
Epoch
G. conica appears to be better developed in the cooler subantarctic waters and its brief incursions into Australia and New Zealand may represent cooler-water episodes.
There is some evidence in Sample 594A-13,CC that G. conica may be related to and developed from G. peripheroronda; the latter species is also illustrated (Plate 4, Figs. 13, 14) . There also seems to be some morphological affinity between G. conica and G. zealandica, with overlapping ranges at Site 281 and possibly at Site 594, although here the reworking masks the true stratigraphic relationship. Globorotalia cf. conomiozea Kennett (Plate 2, Fig. 8) . Kennett, 1966, p. 235, text- fig. lOa-c . At the more northern Site 588 there is a slightly different form of G. conomiozea; it has 4 chambers in the final whorl, a lower conical umbilical side, and appears late stratigraphically compared with the range of G. margaritae. Scott (1982) regards G. conomiozea as a variant of G. conoidea (= G. miotumida); at the more southern sites of Leg 90 it was possible to distinguish the two taxa and consequently use G. conomiozea as a zonal marker. Globorotalia explicationis Jenkins (Plate 2, Figs. 9-11) . Globorotalia miotumida explicationis Jenkins, 1967 Jenkins, , p. 1073 . Globorotalia petaliformis Boltovskoy, 1974, p. 707, pi. 14, figs. 1-16. G. explicationis was recorded as well developed at Site 284 (Jenkins, 1975) and is similarly well developed at Site 593 in the G. miotumida-lower G. conomiozea zones. A similar uncoiling in the final whorl is present in the late Pleistocene-Recent G. cavernula Be, which has also been recorded from Site 284 (Hornibrook, 1982) ; Hornibrook (1982) did not record G. explicationis from Site 284. Boltovskoy (1974) recorded G. explicationis as G. petaliformis from the Indian Ocean middle-late Miocene. Globorotalia gemma Jenkins (Plate 2, Figs. 12-14) . Jenkins, 1966a Jenkins, , p. 1115 . This small species can be easily confused with G. insolita: the latter's aperture has a much higher arch (PI. 3, Figs. 3-4) and much smoother wall than G. gemma. Globorotalia cf. ichinosekiensis Takayanagi and Oda (Plate 3, Figs. 1, 2). Takayanagi et al., 1976, pp. 344, 376 . Specimens of G. cf. ichinosekiensis were found at Sites 586, 587, 588, 591, 592, 593, and 594; in order to confirm the identification of the species it will be necessary to obtain specimens from Japan; the southwestern Pacific specimens possibly belong to a new species. Globorotalia insolita Jenkins (Plate 3, Figs 3, 4) . Jenkins, 1966a Jenkins, , p. 1120 . The main diagnostic features of G. insolita are its small size, smooth test wall, square chambers on the spiral side, and very high arched aperture. G. insolita was first described from the late Eocene of New Zealand and was next recorded at the same level at Site 77 in the equatorial Pacific (Jenkins and Orr, 1972) . McDougall (1980) has recently recorded G. insolita from Rock Creek Section, Washington, United States, and it is present at Site 592, where there is an important stratigraphic overlap between it and G. gemma in the uppermost Eocene. Globorotalia mayeri Cushman and Ellisor (Plate 3, Figs 5, 6 and 9-11). Cushman and Ellisor, 1939, p. 11, pi. 2, figs. 4a-c . It has been long established that a species identified as G. mayeri evolved from G. peripheroronda in the middle Miocene of the southwest Pacific (Jenkins, 1960 (Jenkins, , 1966b (Jenkins, , 1971 (Jenkins, , 1975 Figs. 9-11 ). It is possible that G. challengeri is a junior synonym of G. rikuchuensis Takayanagi and Oda; it is hoped that specimens of the latter species can be obtained from Japan to confirm this. Hoskins (1984) has published evidence that G. peripheroronda is not related to the species identified as G. mayeri in the middle Miocene of New Zealand. 18  10  18  16  18  14  15  11  7  12  14   18  19  22  14  20  19  22  21  21  19  21  25  22   20  20  24  24   24  27  27  21   21  25  24   22  29   23  21   28  27   27  30  31  29  31  33  37  31  31  33  28   27  27  29  27  30  21  25  36  31  27  28  23  20  13  17  16  19  19  20  18  19 Table 10A . Occurrences of planktonic foraminifers in selected samples of Hole 588. 
Globorotalia challengeri Srinivasan and Kennett (Plate 3, Figs. 7, 8) . Srinivasan and Kennett, 1981b, p. 528, pi. 1, figs. 9-18 Specimens of G. challengeri have been illustrated from Site 592, the G. mayeri Zone; see discussion under G. mayeri. Globorotalia miotumida Jenkins (Plate 3, . Globorotalia menardii (d'Orbigny) subsp. miotumida Jenkins, 1960, p. 362, pi. 4 , figs. 9a-c. The holotype, described from the middle upper Miocene shallow-water deposits of southeast Australia, is relatively thin-walled and small (0.4 mm). The illustrations of the ontogeny of G. miotumida show its development into G. conoidea Walters, which is the adult thick-walled stage of development (Jenkins, 1971) . Note that in the juvenile form (Fig. 12 ) the pustules on the umbili- cal side are strongly developed but with the progressive thickening of the test (Figs. 13, 14) these are mainly lost from view, especially at the periphery (see further discussion under G. pliozea). Globorotalia pliozea Hornibrook (Plate 4, Figs. 1-3) . Hornibrook, 1982, p. 95, fig. 7a -g. G. pliozea has four chambers in the final whorl whereas its ancestor G. miotumida has 4'/2-5. The G. miotumida precursor of G. pliozea seems to forecast some of the changes in its juvenile forms, including the pustules on the umbilical side and on the periphery which are a distinctive feature of G. pliozea (compare with Plate 3, Figs. 12, 13) . The chamber reduction in the final whorl in the G. miotumida-G. pliozea lineage also occurs in other Globorotalia lineages of the Table 10B . Occurrences of planktonic foraminifers in selected samples of Hole 588A. 
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mid and high latitudes; these include the G. mayeri-Neogloboquadrina continuosa and G. sphericomiozea-G. puncticulata lineages. Within these lineages the reduction in chamber numbers also involves fewer partitioning chamber walls and therefore there is less calcite in the test; this could have some advantage in buoyancy. In low latitudes the opposite trend takes place in many lineages: there is an increase of chamber numbers in the final whorl as in the G. fohsi and G. menardü lineages. Globorotalia munda Jenkins (Plate 4, . Jenkins, 1966a , p. 1121 , fig. 14, nos. 126-133, pi. 13, nos. 152-166. Jenkins (1966a illustrated the evolutionary transition of G. munda to Globigerina juvenilis Bolli; the main morphological changes are (1) the peripheral aperture in Globorotalia munda changes to the umbilical aperture of Globigerina juvenilis; (2) the spiral side of Globorotalia munda is flat and changes to the conical shape of Globigerina juvenilis; G. juvenilis acquires an umbilical bulla and thus evolves into Globigerinita glutinata (Egger). The migration of the aperture from the periphery in Globorotalia munda to the umbilicus as in Globigerina juvenilis is illustrated (PI. 4, . Note that in the evolution of Globorotalia munda to Globigerina juvenilis the wall ornamentation is retained; this evolution takes place in the earlier part of the Globigerina euapertura Zone. Globorotalia nympha Jenkins (Plate 4, Figs. 10-11. Globorotalia mayeri nympha Jenkins, 1967 , p. 1072 . There are good transitional forms between G. mayeri, Neogloboquadrina continuosa, .CC. The bulla-like final chamber as illustrated is the feature that distinguishes G. nympha from N. continuosa; after the extinction of G. nympha, N. continuosa persists into the late Miocene, where a form similar to G. nympha evolves; this is N. pachyderma (Jenkins, 1967b) . Globorotalia cf. opima Bolli (Plate 4, Fig. 12 ). Globorotalia opima opima Bolli, 1957b, p. 117, pi. 28, fig. la-2 . This species is rare in New Zealand and in the southern sites of Leg 90. The holotype was recently examined at the Smithsonian Institution, Washington; it has 5 chambers in the final whorl and a lipped aperture. The illustrated specimen is closer to the 4-chambered paratype (Bolli, 1957b, plate 28, fig. 2 ). Globorotaliaperipheroronda Blow and Banner (Plate 4, Figs. 13, 14) . Blow and Banner, 1966, p. 294, pi. 1, figs. 1-3 . In the mid latitudes of the Southern Hemisphere, G. peripheroronda is the middle Miocene ancestor of G. mayeri (Jenkins, 1960 (Jenkins, , 1966b . During its evolution, the recurved sutures became more radial on the spiral side and the aperture became enlarged (see Plate 3, Fig. 6 ). In New Zealand, G. peripheroronda appeared for the first time in the Praeorbulina glomerosa curva Zone (Jenkins, 1971) , which is much later than in the lower latitudes; at Site 594 its initial appearance is in the Globorotalia conica Zone of the middle Miocene. Globorotalia nana Bolli (Plate 5, Fig. 1 ). Globorotalia opima nana Bolli, 1957b, p. 118, pi. 28, fig. 3a -c. G. nana originated in the 
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